Abstract: This study aimed to isolate and characterise purified compound from the root of Sesbania grandiflora. The root of Sesbania grandiflora provided a new natural compound: l,l'-binaphthalene-2,2'-diol (1) together with two known isoflavanoids (2-3). Complete 1 H-and 13 C-NMR data of compounds isolated were reported. The structures were determined through various spectroscopic methods notably 1D-and 2D-NMR, UV, IR and HRESIMS.
INTRODUCTION
Leguminosae is a family of the pea and/or bean plants. They are used as crops, forages, and green manures. Their wide variety of natural products lead to the production of flavors, drugs, poison, and dyes [1] . Sesbania grandiflora (L.) Pers. is a Leguminosaous plant belongs to subfamily Papilionoideae. Sesbania grandiflora is a small erect, fast-growing, and sparsely branched tree. They are native to tropical Asia and widespread in Malaysia, Indonesia, Philippine, and India. The Malay names of this plant are turi and geti [1] .
Various phytochemical studies of crude leaves, flowers, and aerial parts of this plant showed the presence of sterol, saponin, and tannins [2] . These chemical constituents are well known for their potential health benefits and have been reported to posses valuable biological activities such as antibacterial and antifungal [3] , antioxidant [4] [5] [6] , antiurolithiatic [6] , anticonvulsant and anxiolytic [7] , and hepatoprotection activity [8] .
Phytochemical studies on the flowers and the seeds of this plant reported the isolation of kaempferol-3-rutinoside, oleanolic acid, cyanidin, leucocyanidin and galactomannan [9] . Even though S. grandiflora was extensively studied by other researchers for its *Address corresponding to this author at the School of Chemical Sciences, Universiti Sains Malaysia, 11800, Minden, Penang, Malaysia; Tel: +604-6533558; Fax: +604-6574854; E-mails: ohasnah@usm.my or ohasnah@yahoo.com phytopharmacological potentials especially on leaves, flowers, and aerial parts of the plant, no phytochemical studies have been performed on the root of S. grandiflora. We report herein, the isolation and structural elucidation of a new natural compound: l,l'-binaphthalene-2,2'-diol (1) along with two known isoflavanoids (2-3) from the roots of S. grandiflora. 
MATERIALS AND METHODS

General Experimental Procedures
Plant Material
The roots of Sesbania grandiflora were collected from the village of Sidosari, in South Lampung, Indonesia, in September 2008. The identity of the plant specimen was authenticated by Dr. Harry Wiriadinata and a voucher specimen of this collection (No. N-III) was deposited at the Bogoriense Herbarium, Bogor, Indonesia.
Extraction and Isolation
Dried and powdered roots (1 kg) of S. grandiflora were extracted three times with MeOH at room temperature for one week. The extract was concentrated under reduced pressure, and was partitioned with n-hexane to afford hexane-soluble fraction (Fr. A, 1.9 g) and the MeOH-soluble fraction. The MeOH-soluble fraction was suspended in H 2 O and partitioned sequentially with CHCl 3 , EtOAc, and acetone, yielding three corresponding fractions respectively, CHCl 3 -soluble fraction (Fr. B, 0.9 g), EtOAc-soluble fraction (Fr. C, 2.3 g), and acetonesoluble fraction (Fr. D, 1.7 g). Based on the similarity shown in TLC analysis, Fr. C and Fr. D were combined and then it was further called Fr. C (4 g). The rest of MeOH-soluble fraction (Fr. E, 0.9 g) was chromatographed over silica gel column using nhexane and n-hexane-EtOAc by gradually increasing the polarity gradient to obtain 5 
DISCUSSION
The crude methanol extract of S. grandiflora root was subjected to column chromatography over silica gel to obtain three compounds, 1-3. absorption at a number of wavelength 3485 indicated hydroxyl group; at 2955 for CH aliphatic and at 1617-1146 for C=C double bond of aromatic rings. These absorption bands were suggested as a phenolic compound.
The 1 H-NMR spectrum of compound 1 contained seven proton signals, six protons lied in the shift range appropriate for aromatics and one signal was evidently a hydroxyl group. The typical coupling constants (8, 7 , and 1.3 Hz) indicated a naphtalene ring system. Two naphtalene rings were deduced after judging the molecular weight which accounted for seven out of the total fourteen double-bond equivalents.
The six signals in the 1 H-NMR spectrum of compound 1 showed first that it was disubtituted naphtalene ring. The positions of the subtituents followed from the coupling constants of the doublets at 7.91 and 7.32 ppm with ortho coupling (9 Hz), belongs to AM system of the naphtyl ring A. There were two threefold doublets at 7.30 and 7.24 ppm as the remaining fragment of the naphtyl ring B. Each of the threefold doublets exhibited two ortho couplings (8.0 and 7.0 Hz) and one meta coupling (1.3 Hz) which were characteristics for the naphtyl ring.
The connection between two naphtyl rings only occured once at 110.9 ppm which belong to quaternary carbon atom. The 13 C-NMR spectrum of compound 1 was interpreted by the assistance of DEPT spectra and showed 10 signals for one unit structure of naphtyl rings. These signals were distributed into six methine carbon and four quarternary carbon atoms. Further assignment was done by Heteronuclear Multiple Quantum Coherence (HMQC) and Heteronuclear Multiple Bond Correlation (HMBC) spectra (Figure 2) . Based on the spectroscopy data which were observed including 1D and 2D NMR (see Table 1 ), the structure of compound 1 was established as l,l'-binaphthalene-2,2'-diol or 1,1'-bi-2-naphthol. It was fully characterised here for the first time as a new natural product, but it was previously reported as a synthetic compound [10] .
The structure of known natural products, isovestitol (2) and sativan (3) were also characterized and confirmed in this work.
CONCLUSION
We conclude that the root of Sesbania grandiflora contains a new natural product compound: l,l'-binaphthalene-2,2'-diol. To the knowledge of the authors, l,l'-binaphthalene-2,2'-diol was isolated here for the first time from a natural source, it has been previously reported as a synthetic compound. This study indicates that S. grandiflora root could be used as a potential natural source for future development and utilization of S. grandiflora.
